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The low productivity of labor ir the ball-bearing skop of the 1GPZ (First
State Bearing Plant imens L. M. Kagunovich) greatly retarded the work of the
entire plant in recent years.

Dec)ite the fart that this shop, in volume of work, is not inferiar even
to the greetest bali-bearing planta of the US, problems of techuology and organi-
wation of 7roduction needed basic improvement. Such a sitwition vas the reault
of procuring ecuipnent from different and often casual eources. Furthermore
the tecknological process usad in the shop had become cbeolste.

- This aituation vaa largely dum to the fact that a high regard tor foreisc
work had been Adeveloped and domestic production hald deen neglected. The
technological processes of foreign firms wers blindly copled. The fact that
foroign firms permitt-d familiarization only with outdated technologies and
41d not divulge secret production processes was not considered. Fineily
theed imgs’ insufficiént uee of.the potentlaiities of socialic ;ic method Bf>'...
yproduction, of the creative ability of our-vworkore and enginmer-technitidnd, .,
and of the sttaioments cf our Soviet aclence. The inadeguate state of caldula~
tion and planning was alac overiooked.
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In connection with this problem, the Chair of Technology of Machine B.lildlﬁg,
MVTU (Moscow Higher Technical School), conducted during the second half of 1945
and the first helf of 1G4C, a serles of tests cn the basis of which ‘conorste :
measures wers recommsnded for improving the technology of ball-bearings productdon.
These tests were carried out at the request of tho plant end with the aid of the
Physicocuemical Inatitute, Acaldemy of Sclences USSR, and the ENIIPP (Selemtific -
Research and Experimental Institute of the Bearing Industry). The new technolegy
devsloped under the guidance of Professer V. M. EKovan, Dogtor of Technical
8olences, head of the Chair of Machine Railding Tachnology, MVIU, vas an attempt
to establish the Soviet technology of the ball-bearing industry. The new tech-
nology was based on the achievemenis im two fields of Soviet ecjence: ‘the tech-
nology of machine building end chemical enginesring. In thews fislds ; Borvist
science, in the pawt 10 years and especially in the postwar perfod, has assume’
lesdership, dlazing new trails and cutetripping other countries.

The msthods for making ball bearings, in cur country es well as in others,
wore examined. All measures, necessary for eetablishing the new technology,
'éwo divided into two groups. The first group included those which could be
introgused into the existiug conditiems. The second group included those
measures vhich wers camnected with capital outlays or with ssricus demsnds o
other branclies of the industry. Buch measures were: Inéreasing the diameVer
91’\ polishing discs from 600 to 800 and 1,000 millimeters; an immediate inprove-
ment of the quality of cast-iran discs and pastes for lapping; decreasing the
bardnens of the mstal; substitution of coil for rod steel; inoressing the hard-
neas of the ball bearings; tullding machines of new and ‘original design; complete
automschanization of the technological and contrel processss; improving the
sutomatic fesd of the mechines; aud elsctroheating of the metel in rolling
and hot forging.

Instead of making new machinery, a broaé but not very complax mcderniza-
tion of the equipment was proposed. It included: (1) the improvement of the
automatic machine feeds by replacing the low-capacity feeders, mounted in the
base of the usachines, with large-capacity feeders; (2) the conversion -~
lapping machiner; which had lost the accuracy reedad in presert operatio.s, for
use in rough operations. Thus, with 2 minimum outlay with the simpleyt construc-
tional changes, polisking and filing machines vere orsated and named "1GPZ
nachines .”

The 1GPZ pnlishing and f£1ling machines were made from lapping machines
vhich wers no lamgor useful Ju their original funstion;. and vhich could detter be
used as models for ball-bearing f1ling and pclishing machines that gave high-
quality work and high productivity. This eimple modernizaticn gave exceptionally
poritire resulte; it assured the poseibility of easily increasing the capacity
of a series of operatims which previously hed slowed up the work of the shop,
and in twrn had lowered its general efficiency.

Furtheraare, the differunt groups of ball bearings were fixed according
to definite types of machines with the purpose of agsuring the most efficient
system :ich vould guarantee better quality and maximmu. productivity. Conme-
quently, arbitrariness and casualosss in the work war eliminated and, by com-
puting all the possibilities of the machines, it was dsterained ou vhat size
and model dachinsa the ball bearings should be mcde.

The old srgument on tns advantages of filing or polishing fire: was
solved by oxperimenting. It was decided to process the bulis as follows:
8pnll-, medium-,and some of tie large-sire balls, i.e., the basic group of the
mass tyncs, 1/16-1 inch, tc be filed; balls, 1-1 1/8 inches, to be either
f1led or polished; and dalls, above 1 1/8 inches, to be poRished first.

Under the old aystem, ball bearings of all sizes were filei om horizontal-
filiag Tiat machines containing two disca, one ~f vkich was grooved. Under the
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nev aystem, small balls, up to 3/16 inch inclusive, are filed on the 1GPZ vertir
- oal-f1iling machines " tweem: 330-mill Iiver diametsyr aﬂatﬂ%tﬂg.'ﬂ-ﬁlﬁe‘ Lot
having coge that are milled in a dendritic pattern (Figure 1).

50X1-HUM

Ball bearings, 7/32-13/32 inch inclusivs, are processsd on FKF horizantsl-
£1ling machines with two hoppers, two pairs of discs, and with a greater feeding
capacity. The 315-1llimeter diamster discs are flat, and have straight cogs
{Figure 2). H

Ball bearings, 7/16-23/32 inch inclusive, are filed on the Bhiss horizon-
tal-filing machines having a separate high-capacity feeder and tvo sectionally
located, T15-millimeter diameter flat-filing diacs (Figure 3).

Ball bsarings, 3/4-1 inch inclnaive, are processed on Fiat horizontal-
filing machirea, ou: of whose filing diacs ig grooved, or on 1GPZ vertical-
£1ling machines {sec:id model) with ¢wo flat-filing diecs (Figure b),

Ball bearings of a diameter larger then 1 inch are processed on the 1GFZ
socond-podel verticel-filing machines (Figure 5). However, far ball bearings
larger than 1 1/8 inch, polishing firet on the machine shovn in Figurs 6 is

" recomended . -

The above changss in the techuological provesses, based on the rationsl
ayplicaticn of various mechines and filing disne, stccessfully incressed the
produotivity and improved the quality of the dall bearings. An incresss in
productivity also meant a decrease in the allowsble tolerercss and an improve-
meat of the geometric form of the stamped stock.

All beil beerings were divided into five groups correspording to the
above-mentioned sites. For Group I, the allowable deviation of the diameter
of the stamped ball was established at 0.07 instead of 0.10 millimeter 4in the
old method; Group 1I, 0.06 instead of 0.12 mfllimeter; Group TII, 0.08 instead
of 0.12 millimster; Group IV, 0.10 - 0.12 - 0.15 instea® of 0.15 millimeter;
Group V, 0.16 inste.i of 0.20 millimeter.

The height of the polar projections was decreeased by one halfr, and the
thickneas and width of the seam (S8atun ring) by 25 percent. The tolerance on
the dimensions was ~at by one half.

After the dall bearings of Group II are filad, they muet be submitted to a
smocthing or soft polishing before they are subjected to the adrasive process
in the ssnders. This operatiocn 1s also recomsended for the other bdal) bearings.

The newv abrasive process differs from the 0ld in the applicaticn of a veak
solution of nitrous acid o copper sulfate, by using kot water instead of cold,
ard by using modernized sanders and nevx-type dasins. The poasidility of working
with emery in a basin of nineral oll wan aleo oxmmintd as A parallsl zrccess.

It shonld he noted that beth these variants of tho abrasive process wewe
tosted in the ball-beering shop ¢f the 1GPZ in 1939.

Aftor the sbrasive process and the subsequent polishing, there follows tha
lapping of the coarse balls with eamery be'ween 1,00(-millimeter diamoler discs
on 1GPZ model machines, coaverted from Oberling Lorizontal machines.

In processing the hardened balls, a mearurs was introduced whioh, distin-
euished by its simplicity, droke ali records of the ball-besring industry. In
arder to increase the productivity, to moderate the deficiencies of ths polish-
ing wheols and to employ the equipment effectively, it was decided to discard
the hitherto accepted combined operation of polisking the hardened balle (so-
called rough polishing) and correcting thes ovalness. Correcting the cvalvess
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wa8 moved to the next stage--lapping. Conssequently there was a corrasponding in- e
. oreas’s in production at this stage. . e 5 . R

The final lapping of the balls to a greater precision is dome on Engel-
Pisher vertical-finifhing machimes in no largsr than 25-kilcgram groups. In this
manner, there:is attalned an ovplness of no greater than 0.5 (1t vas formerly 1°),
and with more caroful vark, below 0.3 (it was bslow 0.5 ), {i.e., practically
with zero ovalness,

With certain additional vork, balls of ultrahigh precision, lmown ss
"Pribarnyye,” were produced. Lapping profvoes a very high-quality surface; howprer,
1t can be completely replsted by special honing processes, and with the use of
spacial pastes (for example, aluminum oxides) ball bearings which greatly surs .
pase the ultrahigh-precision bearings can be made.

However, the problem of maintenance of equipment and the simplification of
the opsration require honing by French chalk and subwequent honing with leather.

In the old syetem, in 31l ball-filing and polishing machines, kerosene was
used a8 a spraying (cutting) fluid. The use of kerosene caused oceupational
diseasse and fire hazarde. Substitution of a liquid solution of an alkaline )
pkosphate in plase of kerosene in the filing machines, and a solar oil in polish-
ing machines, improved health conditions and eliminated fire hatards. In this
projeot, the works of Academician P. A. Rebinder vere used.

Despite the indiasputable eaee and vasfulness of the new teghnology, ite
introduction was extraordinsrily slov. This was explained by the low levels
of technology and industrial labor diecipline, and the abdsence of ~ mified
mansgement in tise shop .

In November 194§, the director of thu 1GP- plaut invited Baykov to im- -
spect the shop. Baykov agreed with the decision of the MVIU, and was appointed
head of the 1GPZ ".ball shop, vhere he worked for asbout a jear.

First of all, it was necessary to establish an elementary training course
in the ehop, snd increase the act'vity of the shop personsl. Ths eystem of
personal demoustrations wae widely used. The introduction of eash principal
imnovation was accompanibd by & detailed explanation, why it was needed, what
it @14, and how to use i1t, All vorkers' questions were answered.

Reperts of the results of the verk wure dissaminated to all workers. Not
cualy the supervisars and the foremen, but also the technicians , conetructors,
plamners, economiots, mechanics, electricians, and accountantes, weore regularly
givenr an agccant of their work.

Problems of calculation and planning occupied an important pcsition in the
industrial activity of the shop. )

The entire persomnel of the shop was the firet in the plant to be eantered,
in November 1946, in the socialist competition ir homor of the 3(th Anniversary
of tha Grest Ontober Socialimt Revolution; and tha shop assumed a carresponding
sovlalist qbligation. The siop prddedure decame cne of socialist collahoration
and Stakhano.ite labor in all professions.

Moch attenticn war devoted to problems of zaintsnance and cpesretion or the
equipment. Maintenance drigades of machinisis were formed in each dopartaent .
The techmical assistant to the skop supervisor was relieved of all his duties
azd put in charge of ail mattais pertaizing te maintemance and cperation of
oquipzent. Due to the introduction of presses in a sorviceable condition’ in the
stanping department, the output was trebled. The production supdrintendent of
the ahop was given much greater authority.
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The shop supervigor was given the duty of solving all principal problems.
He wvas also made supervisor of the technical purt of the shop, the technologi-
‘¢al bureau of the ball-bearing production 'of thie plant, and the combined
modernization and maintemance brigades of the 1GPZ and the ENIIPP. At the same
time, the authcrities of the asslstants of the shop supervisor and the foremen
aotua.lly in charge of production were greatly oxpanded.

Technical study was also regulated to assure a wide disseminaticn of the
leading Stakhanovits practices.

Great emphasioc was also placed on the discussions between the shop euper
xisor and each shop worker at the place of work even if only once a month. A
daily survey of the entire shop and all maintenance sections by tha supervisor
vas instituted.

For asdjusting specific operationa, workers from the laboratories end plant-
meanagetent departments were used, as wsll as from the ENIIFP.

Plant workers were snlisted in aiding the shop by boing included in & plant-
modernization brigade.

ERIIPP workers were brought in to render technical ald parcicipating in the
Joint 1GPZ and BNIIPP brigade, which was headed by the supervisors of voth groups.
The supervisors represented the 1GPZ plant director and S.N. Simagin, the direc-
tor of the ENIIPP, respectively.

All these mespuree and assistance from the plant eupervigors -- V. X. Takh-
tearov, the plant dirsctor; A. A. Gramov, chief engilnoer; N. A. Arutyunov, chisf
of produstion; R. A. Peviner, chief technician; D. I. Mikhaylov, chief methanic;
I. N, Golov, ohief of the OXS; M. V, Korobov, chief of Glavpodshipnik (Main
Administretion of the Ball-Bearing Industry); V. K. Devyatov, shief engineer;
8. V. Pinegin, Doctor of Technical Sciences, the directoar of the ENIIPP -- with
the support of party and trado-union arganizatiome, mace it possidle to intro-
duce the nev technology vithin 5 months. In April 1947, the ball-bearing shop
of the 1072 vas already operating under the naw technology.

In December 1946, the shop had begun %o fulfill the daily quotes. There
was & sudden increase i gross and commoditvy output of balde for bearings, and
of loose balls. The producticn of one workar grsv from 1,909 rubles in Novem-
ber 1946 to 10,324 rudles in Ustcter 1947. The gross. production cutput per
one square meter of arsa for the mame period increased from 46 rudbles to 277
rubles, ard the gross production ¢mtput for a single unit of equipment, talren
on the average for the shop, grev from 1,457 to 5,417 rubles.

Teoknical and econcmic indexes of 1940 were sgain reachsd in February 1947,
after which thoy vers significantly anrpass=d. In Octobar, they had reached
a leval set by the plav for 1950. By the aams time, the shop had compleced its
plan fcr 1947, and for the sixth time had won the traneferrable Order of the
Red Banner of Labor, and first place in the socialist competition among the
shops of the plant. In the firat 10 months of 1947, the shop had cut sxpenses
by 3.% millioz rubies. In October, for the work completsd by the ball-bearing
shop, the plant was awa¥ded a first priie of 100,0C0 rubles by a desidicn of tht
Boviet of Ministers USSR.

All these resuits shov that the ball-bearing shop of 1GPZ ie a high prodac-

tivity chop, and speak for the great productiun poesibilities which the new
teshnology uncovers.
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